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3\

2% By 1
JT,h ,,.é are manymethods forracking
"”"ﬁ%‘” il; B _

o Explosives / Gas T
— BIack\powder — Nitrogen foz 11))

‘AT o8

— Nitroglyceripe
_— ANFO nal
,*» Energized liquids -

P e Water
| | = Diesel
— Carbon dioxide -

— Propane



2 o I
N ~ & »
b G S | .
" iﬁ' "4’-” >
.a‘%:* :
AT
2

N
-
Vi
K

KENTUCKY



lvv“y" P
L4 /
1, W

SR o

=

o

Courtesy Brint Camp, NGAS Bl B e i _ ,



<2
1Y RN .
e A ‘ |[
) 2 e : : - S
3 { ﬂ |
| ‘t;_.‘.'
rL(

What chemicals aufe used?
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= Industryisecrets

INGREDIENTS ROLLED WHOLE GRAIN BLEND (OATS, HARD RED
WHEAT, RYE, TRITICALE, BARLEY), DARK CHOCOLATE CHIPS
(ORGANIC EVAPORATED CANE JUICE, CHOCOLATE LIQUOR, COCOA
BUTTER, SOY LECITHIN, GROUND VANILLA BEANS), EXPELLER

PRESSED CANOLA OIL, KASHI SEVEN WHOLE GRAIN FLOUR

(WHOLE: OATS, HARD RED WHEAT, RYE, BROWN RICE, TRITICALE,

BARLEY, BUCKWHEAT), HONEY, EVAPORATED CANE JUICE .
CRYSTALS, BROWN RICE SYRUP, CHICORY ROOT FIBER, OAT -
FIBER, VEGETABLE GLYCERIN, NATURAL FLAVORS, SODIUM

BICARBONATE, SOY LECITHIN, SALT, MIXED TOCOPHEROLS FOR
FRESHNESS, MONOCALCIUM PHOSPHATE, ALMONDS, EGGS,

NONFAT DRY MILK, PEANUTS, WALNUTS.

CONTAINS WHEAT, SOY, ALMOND, EGG, MILK, PEANUT AND \

WALNUT INGREDIENTS. MAY CONTAIN OTHER TREE NUTS.

\

Kashi TLC Oatmeal Dark Chocolate Cookies | UK
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As previously noted, chemicals perform many functions in a hydraulic fracturing job. Although there are dozens to hundreds of
chemicals which could be used as additives, Meaeaiﬁtedmrbeﬁidmaerw&\dyusedhhydraic&m. The
following is a list of the chemicals used most often. This chart is sorted alphabetically by the Product me
for you ¢

Glutaraldehyde 000111-30-8  Eliminates bacteria in the water that produces
corrosive by-products

Quaternary Ammonium 012125-02-9  Eliminates bacteria in the water that produces
i corrosive by-products

Quat Amm- 061789-7° ) e water Biodde . e re e W

Chior : ! _
s FIND A WELL

Tetra thyl- “-*ate‘ iainthew Biodde | o - _

Phos te oducts o SIS

Why Chemicals Are Used

dhat Chercgls Are Uised

Per 007727-¢ a delaw-_-Jom oh_..) Br

eaker
Sodium Chioride 007647-14-5 Product Stabilizer Breaker
Magnesium Peroxide 014452-57-4  Allows a delayed break down the gel Breaker Search for nearby well sites that have been hydraulically
Mapa seigm (Pade P43 4 Mcrwafida,'el‘l"e*"'rm Hpae Breaker

fractured to see what chemicals were used in the process.
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1 well on 640 acre spacmg

Many underground laterals
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32 wells on 20 acre spcmg
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Relative widths
exaggerated

Typical Well
Construction 1,0005 of ft.
(not to scale)

Reservoir
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— Bad well constrl};_‘; .iion (casing &

cement)

o Including domestic water

!
sfjpply wells

- Surface,spllls | i ;; =

B ..

- FracJth of Zzone!-, L

a@nexpected fracture or old well'bore
J Kentucky plugging fund

e Induced seismicity
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e \Wastewater dlSpiSﬁ

e Injection wells ‘],

e Waste injection is safe and
regulated to protéét fresh water

§laa )

- Many ands of’dlsposalmlls
— Few dozens with potential problems
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e Durham Energy Institute

e Causes of induced seismicity

— Research — Olllézﬁs field depletlon

— Salt solution mining /,/! — Mlh'llrl]' i
— Waste disposal | oW Re§bry0|r|mpoundment

— Geothermal n PR Shale g gas frackin

E Collected published examples
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Davis and others, Marine & Petroleum Geology, 2013 ke Y 2 KENTUCKY'



e Can reactivate faults

— Well known
— Readily detected

e Likely to induce felt events m
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e Not an important mécpa.nlsm for causin feIt
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e Improve site characterization & permitting
— 3D reflection seismic to find faults & fractures

=
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e Improve monitoring i
— Surface & bottom hole pressuraa!} & rates :
4 | v©
— Injection & surrounding wells; -, |
Yt YL »*»

e Improve operatiomn UldE|lnéS & BMP

With careful design and monitoring,
risks can be minimized or avoided.
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1888: 1°* Kentucky oil well to b_ ,'.”shot”

(il
!

1960: Hydraulic fracturing
— 1946: 15t in U.S. (Kansas)

1972: Shale — nitrogen-frac | F‘
2007: Horizontal Wel

2010: Hydraulic fracks
— Berea (Lawrence and Greenup Counties)

!

— New Albany shale (Breckinridge County)
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More than 10,000
since 1980

AARSINNESISS .




Horizontal
' _/.p"" o ‘! 'ﬁé <
. '7’ ¥

1,642 permitted
1,505 drilled
1,464 since 1/1/2006, 97%
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May, 2014 (excludes cancelled and expired permits) \ UK
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1,464 horizontal wells since 2006 . Gagn e
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Energy and Environment Cabinet
Department for Natural Resources

. 3 m Agencies | Online Services | Resources | Programs | Open Records | About Us
PR : Division of Qil and Gas
: Leecky.gov ~Jseacn  LQ

>

ilandgas.ky.gov

Division of Oil and Gas

The mission of the Division of Oil and Gas is to regulate the crude oil and natural gas industry in the
Commonwealth; protect the correlative rights of mineral owners, fresh water zones and minable coal seams;
and conserve and protect oil and gas reserves in Kentucky.

The Division of Oil and Gas maintains a well history database for each well containing data relative to the

permit, operator, well location, pertinent dates and well completion. Currently, there are 136,286 wells stored Quick Links

online. This information is shared with the Kentucky Geolegical Survey (KGS) to assist in the compilation of

oil and gas data. #» Kentucky Geoloagical Surve
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ir tll Resources—Qur C ommon Wealth

Contact About Staff Calendar

13th anniversary of the Twelfth Survey
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Earth Sciences_

Scemc view along Sky Brldge Trall

gical Arez

More News & Announcements

Quick Links
= Search oil & gas wells KGS Newsletter
= Online geologic map
= Groundwater
= Recent publications
= Coordinate Conversion Service

images
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P.O Box 2244
FRANKFORT, KY 40601

AND GAS CONSERVATION
PHONE (502) 5730147

(TYFE OR PRINT ¥ NGO

Il osyLaw

oreraTORs Prone. _O06-T85078Y

WL DENTRICATION L 104874 TYPE OF COMPLETION  (CHECK ONE)
oeeRATOR _ Cean Gas, Inc ORY HOLE 3
rapu e EToryMooreHers w0 375 o o
GAs. x CouERTIC GAS...... O
TYPE OF OPERATION LocaToN
TN a COUNTY A ENFANCED RECOVERY SERVICE WL
REOPEM o 2 " WATER IIECTION 1 WATER SUPPLY. o
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OFRIG CONTACION @ COMPLETION INTERVAL, FERFORATIONS OR OPEN HOLE
nave _Crudiawed Oriteg, Fosmarion_Shoe(1) wronuag 41674361 20H
scorses PO-Box10 Snaio(2 38734064 204
e FORMATION g o O
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ToTAL DEPTHORILLED 4456 _ SHUT N PressURe S— HouRS:

CEMENT VELONCUBIC FEETBACK » SO8 COMMeNS

COMWENTS G 5/8 = 184 gke( 1.20 fedek)
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§ Scanned documents are available for
B browsing, printing,-er-downloading.

Public records

Completion/and stimulation

TYPE OF FRAC.
SHOT

WELL TREATMENT

Select Fire & HSC

TYPE SHOT.
SHOT INTERVAL _ Shale(1) =4197-4361 Shale(2) = 3873-4064

sHoT amounT_ Big Lime(3) =3420-3448

COMPLETION INTERVAL, PERFORATIONS OR OPEN HOLE

FormaTion Shale(1) irervaL 4197-4361 20H 5 NO
cormamioy. Shale@ ITeRvay 38734084 20H ) NO

pLUGGED _ Big Lime (3) SHUT-IN 3420-3448 22H

TREATMENT
Shale(1) &(2) = N2 Big Lime = 65Q Foamed Acid

TYPE OF TREATMENT

ACID AMOUNT (1)=12,2)=6 pp s (3)=95.3 gps.
ZND STAGE

TOTAL FLUID (1)=12,(2)=6 _ggs. (3)=953 g6,
2ND STAGE

ToTAL NITROGEN. (1)=901,400 (2)=901,100 (3)=271,000 scr

Les
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e Focus on well construction
— Oil and gas wells |

Irracking is an

— Domestic water supply il effective
e SPCC ,‘echnology 1{o] 5
A | " accessin -
o Support ndi s..'_n::‘ : Ig
— Disclosure — FracFocj B, T ALY
— Enforcement ICOOUIECS
e Division of Oil and Gas
e Division of Water
\ UK
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e bnuttall@uky.edu e www""qky.edu/KGS
* (859)323-0544 i
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Scan these tags with your smart phone

Get the free mobile app at http://gettag.mobi \ UK
‘_ S KENTUCKY'
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.. Earthquakesandikracking

e Durham Energy Institute

e Causes of induced seismicity 7
— Research — Oil/; zﬁs field depletion
— Salt solution mining A — Mih'ir,i 4
4 Il

— Waste disposal
— Geothermal

| v Re§lery0|r|mpoundment

P Shale g: gas frackin

o' Collected 198 published examples

— >1 evenit at a location then used maximum magnitude
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Davis and others, Marine & Petroleum Geology, 2013 S 3 KENTUCKY'
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Davis and others, Marine & Petroleum Geol@g;:, 2013, gft'er.Figfﬂ:'\t‘z KENTUCKY'



M Research/other W Salt solution mining

Waste disposal W Geothermal
Oil/gas field depletion B Mining
B Reservoir impoundment Shale gas fracking UK
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e Can reactivate faults

— Well known
— Readily detected

e Likely to induce felt events m
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e Not an important mécpa.nlsm for causin feIt
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Scale
Inhibitor,
0.0264%

Biocide, |
0.0495% |

| " 15% HCl,
S 0.0579%

Friction \ \ Gelling :

Reducer, 9 —

0.0955% A998
0.0167%

/ Oxidizing
Other Breaker,
0.2% 0.0007%
L Enzyme-
Breaker,
0.0004%
\ 11,9
http://www.eqt.com/docs/pdf/FIuidCompositions/SampIe%ZOFIuid%ZOComposition-Halli{aufton.pdf ' ﬁﬁﬁ”ﬁéﬁy
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